* 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2002-204091 
(43)Date of publication of application : 19.07.2002 



(51)Int.CI. 




H05K 7/20 
F28D 15/02 




(21 Application number 


2000-401403 


(71)Applicant : 


TORAY IND INC 


(22)Date of filing : 


28.12.2000 


(72)lnventor : 


NAGAYAMA KAZUKI 








KURODA YOSHITO 



(54) HEAT RADIATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat radiating device that has small 
restrictions on the shape or arrangement of respective members, excellent heat 
radiating efficiency and a large effect of reducing weight and is suitably used for a 
small-size electronic part or device. 

SOLUTION: The heat radiating device has a heat receiving part that is provided 
on a product having a built-in heating body and receives heat from the heating 
body, a heat transmitting part for transmitting the received heat, a heat radiating 
part for radiating the transmitted heat to the outside of the product, and a holding 
member for integrally holding the heat receiving part, the heat transmitting part 
and the heat radiating part as a cooling unit. At least part of the holding part of at 
least the heat transmitting part of the holding member is made of resin. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The heat radiator characterized by the thing of said attachment component which a part of attaching part [ at least ] of the 

heat-transport section consists of resin at least in the heat radiator which has the attachment component which it is prepared in the 

product with which the heating element was built in, and is held to one by using the heat-receiving section which receives heat from a 

heating element, the heat-transport section which conveys the received heat, the radiator which radiates heat to the product exterior 

in the conveyed heat, and said heat-receiving section, the heat-transport section and a radiator as a refrigeration unit. 

[Claim 2] The heat radiator of claim 1 which has the thermal conductivity of the resin of said attaching part in the range of 0.01 - 5 

W/m-K. 

[Claim 3] The heat radiator of claims 1 or 2 with which said heat transport section consists of a heat pipe. 

[Claim 4] The heat radiator of claim 3 by which said some of heat pipes [ at least ] are covered by resin. 

[Claim 5] The heat radiator according to claim 1 to 4 with which said heat transport section consists of a metal member. 

[Claim 6] A heat radiator given in either of claims 1 , 2, and 4 which said heat transport section becomes from the combination of a heat 

pipe and a metal member. 

[Claim 7] The heat radiator according to claim 1 to 6 with which said heat transport section is fabricated by said a part of attachment 
component [ at least ] and one. 

[Claim 8] The heat radiator according to claim 1 to 7 with which said a part of attachment component is fabricated by a part of said 
heat-receiving section or/and radiator [ at least ], and one. 

[Claim 9] The heat radiator according to claim 1 to 8 with which the heat transfer member is infixed between said heating elements and 
heat transport sections. 

[Claim 10] The heat radiator according to claim 1 to 9 with which said heat transport section or said a part of attachment component 
[ at least ] consists of a vibration-deadening nature ingredient. 

[Claim 11] The heat radiator according to claim 1 to 10 which said a part of heat transport section is arranged at said radiator, and 
radiates heat directly from this arrangement section. 

[Claim 12] The heat radiator according to claim 1 to 1 1 with which the fan is prepared in said radiator. 

[Claim 13] The heat radiator according to claim 1 to 12 with which the airstream inlet port and the air exhaust port are prepared in said 
radiator. 

[Claim 14] The heat radiator according to claim 1 to 13 with which the fin for heat dissipation or the slit for heat dissipation is prepared 
in said radiator. 

[Claim 15] The heat radiator according to claim 1 to 14 with which said a part of attachment component [ at least ] consists of 
thermoplastics or thermosetting resin. 

[Claim 16] The heat radiator according to claim 1 to 14 with which said a part of attachment component [ at least ] consists of FRP. 
[Claim 17] The heat radiator according to claim 1 to 14 with which said a part of heat transport section [ at least ] consists of metal- 
powder restoration resin. 

[Claim 18] The heat radiator according to claim 1 to 17 said whose product is electronic parts or electronic equipment. 

[Claim 19] The heat radiator according to claim 1 to 18 said whose product is a computer. 

[Claim 20] The heat radiator of claims 18 or 19 said whose heating element is CPU. 

[Claim 21] The heat radiator of claims 19 or 20 said whose product is a notebook mold computer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a heat radiator suitable as a refrigeration unit especially prepared in small electronic 

parts or electronic equipment about the heat radiator formed in the product with which the heating element was built in. 

[0002] 

[Description of the Prior Art] For example, in a notebook mold computer etc., although CPU is built in, this CPU serves as a heating 
element. Therefore, in order to miss the heat from CPU appropriately to the exterior, the heat radiator of refrigeration unit structure is 
usually formed. For example, the cooling module which combined the plate (plate), the heat pipe, and the heat sink is indicated by 
JP.2000-101006A and the structure which raised heat dissipation effectiveness is indicated by improving flow of air, constituting in a 
thin shape. 

[0003] However, with this structure, since all members consist of metals, the configuration of a heat pipe and arrangement are for each 
part material to receive geometrical constraint on manufacture, and to receive constraint on arrangement and assembly of each part 
material. 

[0004] Moreover, since the member holding the heat pipe for conveying the heat from a heating element to a radiator is metal, through 
a heat pipe, the heat under transportation escapes on the way, and is not efficiently conveyed to a radiator. Therefore, since the 
function as a heat pipe is not fully demonstrated and the heat dissipation capacity of a radiator is not demonstrated efficiently, either, 
there is a problem that heat dissipation effectiveness is low. 

[0005] Furthermore, in a notebook mold computer etc., although to lightweight-ize as much as possible as a whole is desired, since a 

cooling module is metal, there is also a problem that iightweight-ized effectiveness is small. 

[0006] 

[Problem(s) to be Solved by the Invention] Then, the technical problem of this invention has the configuration of each part material, 
and the small constraint on arrangement, and they are to excel in heat dissipation effectiveness, and use for small electronic parts and 
electronic equipment with large Iightweight-ized effectiveness, and offer the optima! heat radiator. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the heat radiator of this invention The heat- 
receiving section which is prepared in the product with which the heating element was built in, and receives heat from a heating 
element, In the heat radiator which has the attachment component held to one by using the heat transport section which conveys the 
received heat, the radiator which radiates heat to the product exterior in the conveyed heat, and said heat-receiving section, the heat 
transport section and a radiator as a refrigeration unit It is characterized by the thing of said attachment component which a part of 
attaching part [ at least ] of the heat transport section consists of resin at least. 

[0008] In this heat radiator, it is desirable that the thermal conductivity of the resin of the above-mentioned attaching part is in the 
range of 0.01 - 5 W/m-K. That is, the heat transport section is insulated appropriately, heat dissipation in the middle is lessened as 
much as possible, heat is efficiently conveyed to a radiator, and it enables it to radiate heat compulsorily and effectively with a radiator. 

[0009] As the above-mentioned heat transport section, it can constitute, for example from a heat pipe. The thing of various gestalten, 
such as a thin thing and a mass thing, is known, and the heat pipe is marketed actually. Although this heat pipe itself is formed with the 
metal, the structure where some heat pipes [ at least ] are covered with resin can also be used for it, and, as for that external surface, 
it can usually raise adiathermic. 

[0010] Although the fluid for heat transfer is usually enclosed with the interior by the heat pipe, the heat transport section in this 
invention can also be constituted for ingredient itself which has such heat pipe structure not the engine performance in which heat 
transport is possible, i.e., high temperature conductivity. Since the ingredient which has such high temperature transmissibility generally 
consists of a metal, it is possible to constitute the heat transport section from a metal member. Moreover, it is also possible to 
constitute the heat transport section in the combination structure of a heat pipe and a metal member. Moreover, since FRP can also 
have high temperature transmissibility with the presentation, it is possible also for constituting the heat transport section in the 
member made from FRP. 

[0011] Moreover, in this invention, the above-mentioned heat transport section can consider as the configuration currently fabricated 
by a part of attachment component [ at least ] and one. Moreover, a part of attachment component can also consider as the 
configuration currently fabricated by a part of heat-receiving section or/and radiator [ at least ], and one. Die forming etc. can such 
really attain a configuration easily by using a part of attachment component [ at least ] as resin. 

[0012] Moreover, in the heat radiator of this invention, the configuration in which the heat transfer member is infixed between a heating 
element and the heat transport section can be taken. The heat from a heating element will be transmitted to the heat-receiving side of 
the heat transport section through this heat transfer member. 

[0013] In the heat radiator of this invention, once the heat from the heat transport section is transmitted to a radiator, it is also 
possible to consider as the structure which radiates heat from this radiator, and it is also possible for a part of heat transport section 
to be arranged at a radiator, and to make it radiate heat directly from this arrangement section. 

[0014] In a radiator, it is desirable to radiate heat compulsorily, therefore it is desirable that the fan is prepared. As a fan, a thin thing is 
desirable and it is desirable that the motor for vibration also uses a thin flat motor. 

[0015] In order to make heat radiate efficiently in a radiator, it is desirable that the airstream inlet port and the air exhaust port are 
prepared in this radiator, and it is desirable that the airstream for heat dissipation is formed in a predetermined path. Moreover, if the 
fin for heat dissipation or the slit for heat dissipation is prepared in the radiator, heat dissipation effectiveness can be raised further. 
[0016] Although a part of above-mentioned attachment component [ at least ] consists of resin, thermoplastics or thermosetting resin 



can be used as this resin. Even if it is in which resin, while being able to demonstrate high heat insulation property compared with the 
conventional metal member, big lightweight-ized effectiveness can be demonstrated. Moreover, if only adiabatic efficiency is required, 
air heat insulation is the optimal, but it is the description to hold to one by using the heat-receiving section, the heat transport section, 
and a radiator as a refrigeration unit, and this heat radiator has applied resin, in order to have to give mechanical properties, such as 
rigidity and reinforcement, to this refrigeration unit, and to give adiabatic efficiency. 

[0017] Moreover, FRP can also be used for a part of above-mentioned attachment component [ at least ]. It can raise electromagnetic 
wave shielding to functional reinforcement and a pan, securing high heat insulation property by considering as the product made from 
FRP. 

[0018] Especially as a product which applies such a heat radiator, the electronic parts or electronic equipment by which small and 
lightweight-ization are demanded is suitable. Since CPU is carried as a heating element when especially a product is a computer, the 
heat from CPU will radiate heat appropriately. Especially, in the case of a notebook mold computer, in addition to good heat dissipation 
effectiveness, the demand of a miniaturization and lightweight-izing can be satisfied. 

[0019] In the heat radiator concerning above this inventions, since a part of attaching part [ at least ] of the heat transport section 
consists of resin at least, the heat transport section is insulated appropriately and the thing of an attachment component which heat 
while conveying heat transport circles escapes on the way is suppressed appropriately. Therefore, while the heat from a heating 
element is efficiently conveyed through the heat transport section and the function of the heat transport section is demonstrated to 
the maximum extent, the conveyed heat will radiate heat effectively with a radiator, and the heat dissipation engine performance in a 
radiator will also be demonstrated to the maximum extent. Consequently, the heat dissipation effectiveness as the whole refrigeration 
unit constituted in one is raised. 

[0020] Moreover, since a part of attachment component [ at least ] consists of resin, it enables it to almost lose the constraint 
conventionally received on the assembly and arrangement of each part material, and to constitute from usual resin shaping in a free 
configuration substantially. In addition, compared with a metal case, lightweight-ization is attained by the resin configuration, and it can 
contribute to lightweight-ization of the whole product. 
[0021] 

[Embodiment of the Invention] Below, the gestalt of desirable operation of this invention is explained, referring to a drawing. It has the 
attachment component which the heat radiator concerning this invention is formed in the product with which the heating element was 
built in, uses the heat-receiving section, the heat transport section, a radiator, and the heat-receiving section, the heat transport 
section and a radiator as a refrigeration unit, and is held to one, and even if there are few these attachment components, a part of 
attaching part [ at least ] of the heat transport section consists of resin. 

[0022] If CPU is mentioned, for example and it is in a notebook mold computer as a heating element also in electronic parts, or 
electronic equipment, especially a computer, it is required that the heat from CPU should radiate heat efficiently with a small 
refrigeration unit. Moreover, small and a lightweight thing are required of coincidence as the whole refrigeration unit. 
[0023] Although the heat-receiving section consists of a part which receives heat from a heating element directly, and a part which 
tells the received heat to the heat transport section, these may be constituted in one and may constitute a heat transfer member on 
another object. As a part which receives heat from a heating element directly, the rubber which has a heat-conducting characteristic, 
for example, gel, a resin sheet, etc. are mentioned. This part may be fabricated by the components of a refrigeration unit at one, and 
may be assembled and (for example, junction) carried out later. Moreover, the part which tells the received heat to the heat transport 
section consists of a member which consists of a metal excellent in heat-conducting characteristic, and a resin member with which 
made the above-mentioned metal the shape of powder, and thermoplastics or thermosetting resin was filled up at high density. In 
addition, iron, copper, silver, aluminum, magnesium, etc. are mentioned and the metal of especially aluminum and magnesium which was 
excellent in thermal conductivity here is desirable from viewpoints, such as specific gravity and thermal conductivity. Moreover, these 
metal simple substance is sufficient and an alloy is sufficient. 

[0024] As thermoplastics, polyethylene resin, polypropylene resin, polyvinyl chloride resin, Polyvinylidene chloride resin, ABS plastics, 
polystyrene resin, an AS resin, Methacrylic resin, poly vinyl alcohol resin, EVA resin, cellulose system resin, Polyamide resin, polyacetal 
resin, polycarbonate resin, conversion polyphenylene ether resin, Thermoplastic polyester resin, polytetrafluoroethylene resin, 
fluororesin, Polyphenylene sulfide resin, polysulfone resin, amorphism polyarylate resin, Polyetherimide resin, polyether sulphone resin, 
polyether ketone resin, Liquid crystal polyester resin, polyamidoimide resin, polyimide resin, a poly anil ether nitrile resin, The resin 
which uses poly benzoimide DARU resin etc. as a principal component can be used, and you may use it alone, and may use it, mixing, 
and playback material (ingredient which grinds and reuses the resin mold goods once used for shaping) may be used. Generally these 
resin is the objects for injection molding. 

[0025] As thermosetting resin, an epoxy resin, an unsaturated polyester resin, vinyl ester resin, phenol resin, a bismaleimide resin, 
polyimide resin, etc. can be illustrated, 

[0026] A radiator can consist of an airstream inlet port and an air exhaust port with the part which diffuses the heat received for 
example, from the heat transport section, and a fan. The part which diffuses the heat received from the heat transport section can 
consist of a member which consists of a metal excellent in thermal conductivity, and a resin member with which made the above- 
mentioned metal the shape of powder, and thermoplastics or thermosetting resin was filled up at high density. An airstream inlet-port 
part can consist of a member which consists of a metal excellent in thermal conductivity, a resin member with which made the above- 
mentioned metal the shape of powder, and thermoplastics or thermosetting resin was filled up at high density, and a common resin 
member. 

[0027] As a resin member used for a part of attaching part and heat transport section, what used the above-mentioned thermosetting 
resin and thermoplastics in the simple substance or the condition of having mixed respectively and the thing which mixed reinforcement 
fiber in resin (thermoplasticity and thermosetting) for the purpose of rigidity and the improvement in on the strength, i.e., FRP, can be 
used. Moreover, if constituted from a member which consists of a high-damping material, the vibration-deadening engine performance 
can also be demonstrated collectively. Since he does not want to transmit an unnecessary vibration to this CPU when especially a 
heating element is CPU, this vibration-deadening effectiveness is effective on the endurance of a device, and the engine performance. 
Moreover, it is also possible to attenuate the airborne sound which is a whizzing sound according to fan rotation in to make it possible 
to control the vibration at the time of motor actuation, and to make a solid borne sound small with a high-damping material Here, 
generally the high-damping material of the vibration-deadening effectiveness is as large as the thing with the small and ingredient 
specific gravity which has a small elastic modulus. Generally, although a resin ingredient has small specific gravity and the vibration- 
deadening effectiveness can be expected, what may use the above-mentioned thermoplastics alone, or may mix and use it, for example, 
and may use playback material, and consists of mixture of polybutylene terephthalate and rubber can also be illustrated. This part may 
really be fabricated by the components of a refrigeration unit, and may be assembled and (for example, junction) carried out later. 
[0028] As reinforcement fiber in the case of being referred to as FRP, a glass fiber, a carbon fiber, and an aramid fiber can be 
illustrated. When mixing reinforcement fiber in thermosetting resin, even if it applies any of said fiber, it is satisfactory, but when the 



mechanical characteristic of an injection-molded product is taken into consideration, a glass fiber and a carbon fiber are desirable, and 
a carbon fiber is more desirable when an impact property-proof is further taken into consideration. Since it is thought that injection 
molding is suitable when considering high-volume production capability, an injection-molded product is indicated in a detail below. 
[0029] Also in reinforcement fiber, the property changes with fiber length contained in an injection-molded product. It is desirable for 
the fiber length in an injection-molded product to be 0.05mm or more, and it is more desirable than points, such as a mechanical 
characteristic and an impact property-proof, that it is 0.2 moremm or more. Furthermore, it not only again uses only above-mentioned 
resin and reinforcement fiber as a principal component, but it may add various additives (filler) for the purpose of acquiring the good 
molding characteristic and a good product appearance at the time of injection molding. 

[0030] As a filler, a carbon black, WARASUTE night, sepiolite, potassium titanate, xonotlite, phosphate fiber, dawsonite. gypsum- 
fibrosum fiber, MOS, boric-acid aluminum, needlelike calcium-carbonate, and tetrapod mold zinc oxide, silicon carbide, silicon nitride, a 
magnesium hydroxide, an aluminum hydroxide, basic magnesium sulfate, etc. can be illustrated. These fillers may be used in a simple 
substance or two or more combination, and what performed carbon covering or silane coupling processing may be used for the front 
face as a simple substance or two or more combination. From a moldability and a mold-goods appearance point, carbon black, a 
WARASUTE night, sepiolite, and potassium titanate are desirable, and carbon black, a WARASUTE night, and potassium titanate are 
more more desirable still than the field of the manifestation nature of each property. 

[0031] As the heat transport section, the heat pipe which enclosed the fluid for heat transfer with the interior can be used. Moreover, 
the metal member excellent in thermal conductivity, the resin member with which made the above-mentioned metal the shape of 
powder, and high density was filled up at thermoplastics or thermosetting resin can be used, and use of carbon fiber yarn etc. is also 
still more possible. Moreover, you may use it for a heat pipe, the metal excellent in thermal conductivity, thermoplastics, or 
thermosetting resin or more [ of the resin member with which high density was filled up and the carbon fiber yarn ] combining any two. 
[0032] As a heat pipe, what is marketed as a heat transport member is applicable. Circular, an ellipse form, a square, etc. exist in the 
cross-section configuration of a heat pipe variously. When applying to small and the heat dissipation device aiming at lightweight-izing, 
a rectangle, especially a light-gage configuration are well applied from a space-saving viewpoint rather than heat transport 
effectiveness, and there are many especially things with a thickness of about 1-2mm. 

[0033] As carbon fiber yarn, it roughly divides and there are a high intensity type thing and a high elasticity type thing. The carbon fiber 
yarn which has high temperature conductivity is called a high elasticity type, and its degree of coalification is high. A PAN system or a 
pitch system is sufficient as this carbon fiber yarn, and especially its thermal conductivity is [ the thing of 70 or more W/m-K ] 
desirable. 

[0034] Although the common resin which consists of usual thermoplastics or thermosetting resin can be used as resin which 
constitutes the attaching part of the heat transport section, the desirable thing which has as low thermal conductivity as 0.01 - 5 
W/m-K is desirable. What mixed the metal powder with resin, and FRP may be used to give mechanical strength etc. 
[0035] In order to heighten the adiabatic efficiency of the heat transport section and to achieve lightweight-ization, it is effective to 
apply a common resin member to the above-mentioned attaching part. Moreover, since rigidity and reinforcement are required of this 
attaching part in many cases, application of the charge of fiber reinforcing materials is desirable also in a common resin member. 
Moreover, in order to carry out the seal of the electromagnetic wave generated from CPU, application of the charge of carbon fiber 
reinforcing materials is desirable. 

[0036] Moreover, what can attenuate the airborne sound from the fan for cooling and the solid borne sound from the motor for fans as 
much as possible also as whole refrigeration unit structure is desirable, and what can absorb the vibrational energy which is going to be 
spread to CPU as a heating element etc. as much as possible is desirable. 

[0037] Below, the more concrete example of structure of the heat radiator concerning this invention is explained about the case of a 
notebook mold computer. 

[0038] Drawing 1 shows the notebook mold computer 1 as a candidate for application of this invention. The notebook mold computer 1 
has the liquid crystal display panel 4 prepared in the rear cover 3 connected with the body section 2 and the body section 2 free 
[ closing motion ], and the rear cover 3, and the keyboard 5 and the palm rest 6 are formed in the body section 2. The interior of this 
body section 2 is constituted as shown in drawing 2 , a refrigeration unit 8 is formed to CPU7, and the substrate 9, CD-ROM 10, and 
the hard disk 1 1 grade are built in. 

[0039] The A section in drawing 2 which has a refrigeration unit 8 is constituted like drawing 3 . As shown in drawing 3 , the 
refrigeration unit 8 is formed in the right above section of CPU7, and, as for the refrigeration unit 8, it has the heat pipe 12 as the heat 
transport section. The heat pipe 12 is held at the attachment component 13 which constitutes a refrigeration unit 8 to an one-unit, and 
the radiator 16 which has the airstream inlet port 14 and the air exhaust port 15 is formed in the opposite side in CPU7 of an 
attachment component 13. 

[0040] Structure is first explained with reference to drawing 4 conventionally here. Conventionally, in structure, that whole is a product 
made from aluminum, and, as for attachment component 13a, the heat pipe 12 was held on the side front at this attachment component 
13a. The fan 17 is formed in the radiator 16 and it drives by the motor 18. The air for heat dissipation is introduced from the up-and- 
down airstream inlet port 14 by rotation drive of a fan 1 7, it is discharged from the air exhaust port 15, and the heat to which the heat 
pipe 12 has been conveyed radiates heat compulsorily. Since the whole attachment component 13a is a product made from aluminum 
(metal) as mentioned above, the heat under transportation escapes on the way with a heat pipe 12, and heat dissipation effectiveness 
is bad. Moreover, there is also little lightweight-ized effectiveness. 

[0041] Drawing 5 shows the heat radiator 21 concerning the example 1 in this invention. In this example 1, a part of attachment 
component 13b is constituted as the resin section 22, and the heat pipe 12 is mainly held by this resin section 22 like drawing 4 on the 
member side front of attachment component 13b. Moreover, attachment component 13b is joined to the product with the screw etc. 
Moreover, between CPU7 and the heat-receiving section of a heat pipe 12, the above high temperature transfer members 23 intervene. 
The heat dissipation side of a heat pipe 12 is arranged so that at least a part may face a fan 17, and it radiates heat directly 
compulsorily. 

[0042] Thus, by [ of attachment component 13b ] constituting at least the part which mainly holds a heat pipe 12 from resin in part, 
heat insulation property is raised, it is controlled that heat escapes from a heat pipe 12 unnecessarily, and the heat transport capacity 
of a heat pipe 12 is demonstrated efficiently. When only searching for adiabatic efficiency, it is optimal to insulate the perimeter of a 
heat pipe with air, but in this example, since rigidity and reinforcement are required of the refrigeration unit itself, resin has been 
applied. Moreover, since heat is conveyed efficiently, also in a radiator 1 6, heat is radiated effectively and heat dissipation effectiveness 
is raised as a whole. Furthermore, by considering a part of attachment component 13b as a resin configuration, the weight of the whole 
attachment component 13b is reduced, and lightweight-ization of a refrigeration unit, as a result the whole product is achieved. 
[0043] Drawing 6 shows the heat radiator 31 concerning the example 2 in this invention. A front-face [ of attachment component 13c ] 
and rear-face side is constituted by the resin sections 32a and 32b, and the meantime is partially constituted from this example 2 by 
member 32c made from aluminum. The heat pipe 12 is held at the rear-face side of resin section 32a. 



[0044] Drawing 7 shows the heat radiator 41 concerning the example 3 in this invention. A heat-receiving [ of the heat pipe 12 by the 
side of the front face of 13d of attachment components ] and rear-face side is constituted by Resin 42a and 42b, and the heat 
dissipation side of the meantime and a heat pipe 12 is constituted from this example 3 by member 42c made from aluminum. The heat 
pipe 1 2 is held at the rear-face side of resin section 42a. 

[0045] Drawing 8 shows the heat radiator 51 concerning the example 4 in this invention. The front-face side of attachment component 
13e is constituted by resin 52a, and the lower part side of resin 52a is constituted from this example 4 by member 52made from 
aluminum c. The heat pipe 12 is held at the rear-face side of resin section 52a. 

[0046] Drawing 9 shows the heat radiator 61 concerning the example 5 in this invention. In this example 5, the slit 62 (meat theft, 
lightweight-izing) for heat dissipation is further added to the radiator of 1 3f of attachment components at the structure of the above- 
mentioned example 4. This slit 62 is good also as fin structure (a configuration addition, increase of weight). A heat sinking plane 
product increases by forming a slit 62 in a heat sinking plane, and heat dissipation effectiveness is raised further. 

[0047] Thus, in this invention, various kinds of structures can be taken like attachment components 13b, 13c, 13d, 13e, and 13f. Also in 
which structure of examples 1-5, the configuration of each part and the degree of freedom of arrangement in a refrigeration unit 
improved, heat dissipation effectiveness was raised, and lightweight-ization was attained. Incidentally, in the same notebook mold 
computer, the heat dissipation effectiveness (CPU temperature) and lightweight-ized effectiveness (refrigeration unit weight) in 
examples 1-5 when the whole refrigeration unit size is the same came to be shown in Table 1, and both remarkable effectiveness was 
acquired in the example 5 and the example 4. 
;0048] 
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[0049] 

[Effect of the Invention] As explained above, according to the heat radiator of this invention, the configuration of each part material in 
a refrigeration unit and the constraint on arrangement can be sharply eased by considering a part of attachment component [ at least ] 
as a resin configuration. And heat dissipation effectiveness can be sharply raised by suppressing that heat escapes from the middle of 
the heat transport by the heat transport section, especially the heat pipe, and demonstrating the function of the heat transport section, 
and the function of a radiator to the maximum extent. And lightweight-ization of a refrigeration unit, as a result the whole product can 
be achieved by the resin configuration. 



[Translation done.] 
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1 

< t i> -rnvmrnfrh & h z t £ ttst t -r * m®m 

a. 

ti»*JS2] ii?K«^oa^)SR£»&*o. o 1 
-5w/m • Kcowmizhh. mminmsgiw.. 

iS^i*7t«2^»9!aeB. 
ti>-mt-mzsg.&ztiT^z>. i«*3ai-6cov^-r 

[»#JS8] UfEftSrfflWtO-Sttf. *rffiS3fe**fc 
ctU'mSP^-^< t i>-&b-ttHZtfL&ZtiX 

v ^ . i — 7 cov ^-m*HciB«<oa^s. 
c M*ia 9 ] msse** t tamm t coiBuz&s&sm 
ifitm ztix\,->&. mam. 1 ~ 8 <n\ ^-mtHztm^m 
&§ssa. 

i i o ] m%em$m& hL< n-mssmmteo 

imsmm mssmMizm^mm&^>-^im 
as*u immm^mmmtiz. tt*«i~i o 

[ is* 1 2 ] mmmmz y r v#Ktt £>ixT v ^ 
tf93<J5 1 4 ] mstttjm&um? < yttzatm 

fflX'J >y bH^ifhtlX^i, ff3<Jf 1~1 3<7Hvf*i. 

[M*g 1 5 ] h5IE«»^«<7)^< fc t>-»*««r 

1 6 ] i$mi$Mtt<7yy%< t t-s^FR 

Pj&»4>*4»«« 1-14 OV^*HcfE®<7)JScSfe^ 

a. 

[ 1 7 ] maiMKSfRo^c < b t 
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»EIMM>^iM«l 1-14 ov^*»fc8Btt^> 
2RS*3£a. 

?> s . it^^ i ~ 1 7 <?)v vrftjwcieitojfcggia. 

[ ff#if 1 9 ] mMimShtf? yfi-^TftS.IS* 

[ 19*35 2 o ] mimmtf c p u -c* & . it i 
io 9 x-h h . mm 1 9 ^ fcii 2 o osc^a. 

[0001 ] 

Sli&^Tm&mzmi-^tl&ftSkL-v b b LTSF® 

*ikmiwizmtz>. 

[00021 

20 wmt%&. -e^/sftaift.. cpu*»i?><^*5MB5^ 

^.ixTV^. 7tfci.^"»ra2 0 0 0-10 1 0 0 6f& 

[0003] L*»Li<0«3fi-Ct±. ^T^SSW^JST' 

30 ^^Ea*«*Stt4>ri:t=5roTt^. 

[0004] fBS^^O|ft*ilB»SB(Cl(tat-4 

b- h/M r*^ LT«fia«f»ojRaw-c»rc l 

[00 05] $^>ic. y-h/v^layhi-^ft 
feu-Hi. ^fcLTS^eM-fbt-idfc^ift* 

[0006] 

m&^m^zm&ztkgm&zmm-t &z t . 

[0007] 

50 tt^ft. l6a^6J**»tIX4«R»k, gttWofc 



(3) 



mmmz&^x . mM^sm^^ < k 
[00083 z<r>m>m.mzti^xii.. ±.R&&m<D® 

BM^fK?£*#*0 . 0 1— 5W/m • KCDmmtZJb&Z 



10 



[00091 ±e»!lt&«J: LT«±, fck i.*f t- b** 

*l-ffi{i&«T'Jgj££*vr^4**. b- h;>M r<7)^-=5r< 
k k-^'SISTllHf £ftT^4^£Sffl-f4.I k h 
X'Z. BrSittfcaW>4£k#T'&4. 

[ooio] h- h/sM rfcutatt. 20 
ffl^8ri**<WA$tLTv^*s. *?8Ht;:&{t4**Nti£8l! 

£fc«>wc&4. cwi3^?w»!iea**#r4tm 

mf&tzzbtwmx'hz. ammfet-b* 
a y-t&mmuttnm&i?te j £mmzffi&-t& z t i> »r 

ffiTtti£. £fc. FRPt, *<0««K:J:r>TaBRg3* 

fcflhfc*4 Zbl> TOC* 4 . 30 
[0011] 4fc*«Wfc:tjv^-C«, ±fBf$ffti*SiA*. 
ftftStttfKKK fc fc-^k-$Mcj«JB3*vC^41iJS 
klT4<rk#-e£4„ 8&mt<»-totf. S»95 
*fcti/*J J:tf*3featf)*Kr< i: t,— 
*uC^4flWtfc?-4.rk«>'eS4. J: 
ML flM*^*)^*<kfc-»*ttM!N:*4£kfcJ: 

[00l2]ifc, *f&^SBR^tei3Vvc«.- 3£» 
* k 8MM£lff k ^ fU fc€Sfc»»jWraS $ ixT v \h flffifc * 

51 LTjR«l3*«B^38*fl8K:ea$<i4 £ k £=5:4 . 
[0013] *«B8»Jtt!*«fc:fcvvai, 

-swiessfu ^x&^ffi&ft&3*i4 «* 3 ic-r 

[00 143 S&tSMctJivni. 5«WWk:»3»S*i.4i 
btfftt. L< . -5- c7)^i6{C7 r y#tfctt £>iiT t * 4 i b 
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4 

k##*u>. 

[0015] «8»»fc:ti^T3!WsA<SBRS-e:4JtA 

mKsmizit^^Lxnb^mtanifwr^tix 

fiSc£ft4.I k#ff* U\ 2fe»&W&S*J?7 < V 
iStf>4ClkA*T'#4. 

[0016] ifcftftaw^a: < k fc-a»i«iircfli 
iss*i4*«. znmmbLxft&wtmmzttifwmt 
femmz&mx'zz,. ^-nx<D®mizh^>xb. 
&mmt$mzitK^ m^mmmzfrnx-z hbb\> 
iz. ***<f»-fB»»*-f6»T&4. mzrnmi 

gkcoz-zmat-thtchlf. 2«BrSR**ika-C»4* s . * 

k LtHfctfiiM- 4 £ k aWt* 0 . tmfflJ-- -v 
blzmt. 3S*0rk-««W1*ttS:ft4L*»-mJ«:6=ar 
^fcA. BfS«M»**«rJt-ti:4fc«>fcat]B*afflLTV^ 
4. 

[0017] ±Mm$fflm<ryJ?%< k t-»tc, 

FRP$rfigffl-r4ik fcT*4. FRPHitSikfc 

t=«i««as ^ Htt 4 £ k a*-c# 4 . 

[0018] £c7)J: 3 =5r&«^a^3iffl-r4»p a ok LT 

it. t<iz;m. &s.itfr~m3<ztiz>m7 L msh£tcim 

Tm&AWmX-h 4 . t < 3^b°i-^T'^4 
*£\ ^.*kLTCPU^mLTV^4«0T\ CPU 
*^(7)^®*W=St%$ii4£k^ : Sr4. 4>T'i>. J— 

/J^M-ft. «JMfc<0B*&MJ£S-fr4£k7&*T#4. 
[0019] ±K»J: 3**«Hfltc«4JI8!!aSHctJ.v^ 

k i>-&wmmx-mjiLZti2><ox\ mmmmmmzm 
f&zti. &mm&fi ^ mm<p<7)Mtf&*x'mfh z t & 
mmzm.hix&. Ltzt^x. m^t^^m^mm 

R|(c^»$ Kh k k t, ic, *S5i£$ iT^^Sc^gST^ 
«KJS3»$<1, ffl^fctitt42aa!MtiB«>*WRKfH» 
Sit4£kt*4. Znmm. -imizffij8.Ztit:<$£l 
i- y h^#ck LT<0»SM»** t i«»A>*i.4. 
[0020]4fc. «»g?»«0^-^< k t-g|5* J ffil§T- 

«a$^4ot\ mt&mt<m&*m'&±%vx^tz 
0tttcfl}«f 4£k*f^rsgt=^r4. Unix, mszmmz 
^ftt-fb^^-^-r 4 Z b **T'£ 4 . 

[002 1] 

Jgffi^. Effi^#HSL=3:*^i5iBfl-?-4. aWSBHfc«4» 



(4) 
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10 0 2 2] zmfttLTii. tzt mcputmf t> 

ty-hr-y^sa^t-jL-^^fc^Tti. cpum 
O^vhSOftillxx 7 k;J: 0^ J; < M&Ztih £ 

[0023] gJRSBi. «S»*W»6J!fcS-«£SWR.6» 10 
is-h* t'tfmf htlh. Z oaWHiJfcSJ xx -y h <7)SB 

aims) txh^\ ttz. &\m~>t:ik*im3m 
%&zzx'®iimmz®tifc&mtii. mmx. 

[0024] »&M®®mt LTtis --K'jxfl/yffl 

Sfflflg. **?y/MHfli. *Vt'--/l<T/l-3-/U® 

tt. EVAISBI. -b^n-^fiaii, rff'JTSKttHL 30 

yry p-msis. #'jx-f;K $ nfflflg. ^yx- 
vy-f\s®m%b'z±j$.tttTf&®mz&mx'£ . 

TORI L/C tin U S-»fCttJBLTfcJ:oU W£» 40 

( Lfcffli&*j&ft*»«* tx wmm-th 
mm) &m^xi>x\,\ zti^mmit. -mizMXfm 
mx'hh. 

[0025] smimmmt i/m, xsk* mmi. * 

[0026] tmmt. fzt z.tf$mmm*L>&mi 
m$>ufrt>mtfLX'%z>. fmmm^&im-itif&zw: 50 
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[0027] »^gP^-aJt3fflV^<SflgSI5« 
IE t * 4 T » & . mzmSkfotfC P U"C*cb-2> 

Kcpute^s*fiiii*eaujt<'firv^<o 

mz J: sa« 0 WT* -g)SSveJSW5r^$-a:S i t 

y yf - yfi/ y?u-hb^J±b nm&tofrh* 
hhtt mnct &Zbi>X'*h. Z ^*li^»ix -y 
h c7)g|5p D B ^-#:^ § tlX WC t «t < . m*Z> ffl^iT 

[00 28] FRPt-TS^-cO. LTtt. 

a i: «*>n h <nx\ WFmaiiSM shizm lx mmizim 
[0029] mmmizte^x t , t,z&t 

Bf«W*tt^<0j«J: 0 » »aj|«»iBi4»O«ttt**«0. 
0 5mmKUiT*4ii:3& t a4L<, $^tC«0. 2m 

zmwb Lxn*<r>mam (y<?-) zmthm^h 
[0030] 7<?-bLx&. t-xyy? -,?. v 

MOS, Tf^KT^Sx^A. WS&SUllVi/ 



7 

$rif*fcU!:fc<o£W*fc L L 

[0031 ] ^Mgpt LTti, rt£lHc»»SgS#S: 
f*AL£b-h;\M:r£fiyBT#&. SMSWttfc: 

Bi*> l < ammit&mm* mz-mmmznm Ltimmu 

m*immisii> l < i±fmim®m%£izmmmzftm 

[00 32] t-hAMnuii mmmzmttx 
mtfoztix^&hnhmmxz & . t-b;u7'<7)MM 

m, mmttznmt^himmmzmm^hmik. am 

[ 0 0.3 3 ] «*«M^t LTfcL A# <7HtT;S55$JK 
k i< . ^zmsMVLtfl OW/m • KJiLh<?Dt^^'» 

[0034] fmmmco&ft&zffi&L-t&mmt tx 
-®.®mtf&mxz h a». 1&&K immmmv o . o 

[0035] ^jM^08Jf»^«^»^. 6*U:£t2A> 

±.m&&mz-m®$i&mzmm-tz> z t # 

#£ft&i<!:#^VV)T\ -JSgtSi^^Titailfffi 
5$*m<oiSffl**# 4 U\ ±fc. CPU*>tltetSf 

[ 0 0 3 6 ] ifc . ^Sli- -v b-^Wmmt LXh. <r> 

<. it, Lxcocpum^imzixxot? 
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[0037] jyric, *mnz{&zm&mv>£ 
^^xmw-tz. 

[00383 HU1 *mifi>mmtt*Lb lx<t>;- b 

ayti-^ill *«sg82. *ttff2(cHI3JS&(31 
teSfifc 'J TjCMn-3 . 'J T# A- 3rt£i&«- 

2<0f*». /tfc^tfH2^t-J;dicm«;^ixTfc 
0. CPU7CSUI$9a-7 b8*«Rtt&*U 
9, CD-ROM 1 0. A-Kfa? 1 \ mi$nW* 
tlX^h* 

[0039] E3 2 ftfifcx^y h 8 £ir*-*A 

SMi, tltZim3CD£olzmf8.ZtlZ^Z>. 03^ 

-r± 3 cpu 7^BLhss^^»j-- -y h 8mm^> 
tix&*). <%ma-=.-y hsti. m&mmttx. tit*. 

awi siz&ftznx&r). mn&tti 3ocpu7t 

[0040] ££T5fe-Ti£*8Bifc:ovvc. 04^#gS 

-€-<0^**«T/US ->7 ART* 0 . i^ffiftOT 1 3 a 
fct-WNMn 2* { «ffll(C«fif$ixTV-.^ 0 Jfc^Sffl 
6CIJ7ryi 7* s iS{t^>ilTtJ l 9. ^ 1 8t,Z±-? 

30 izX 1 . ±T^?£m»i[An 1 4 *^mffl^*^A§ 

ix. ^m^tbpi 5*»i»»fajsitT. t— w-c-fyi 2 ». 

•7AR (-&mm) X'foh<F>X\ h-^ri 2tCt'9 
[004 1] S5IJ. *%HB^t5ttS«5fi«?yi^'62S 

j*^S2 1 ^^ltv^s. roiatwi-ca, «i*aw 

1 3b<73-g?*i®Iggp2 2t LTlS^^il. b-h/sM 
40 71 2(i±fcLTd<O89)li«|52 2fci0. 04i:[5]« s 
«^g|5«l 3bc7)gSWaffll^«»$aTV^. 4fe. « 
»a$*fl 3 bti, t? n D p{c^^cJ; 0»*S*lTV^*. 
4fc. CPU7tt-W^n 2<7)S^SPi:<50ra^ 

fc— h^Mn 20K^ffl|{i. ii'"' : 5r< i: i> — nflA*? r v 
1 7 £Btr J: d IzgmZtiXti 0 , SSS$«IWfcS^$ 

[0042] ZCOi 3 C«J^« 1 3 b^< 1 1,— 
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-hAM71 2^tlB£!fe*lJW!Wsj*<«»3*i*. * 

i tcj: OfiWitt 1 3 b^*oa»3Wfi«S 

[0043] 06ti. 4^(C*Iftt JBtM2(Cfll*;R 

1 3 c cO^Mllt mffiffll* 5 fflflggS3 2a. 32b &fl|j£ 

M^TUS. t-hAM/l 2MttfliBS3 2ae>K 

1 0 0 4 4 ] 07ti, *fKHfc:i3tt*W6«i3fc:«41!c 
f^S4 lfc^LTOS. £<?)SSSH5i3TM\ 
1 3 dcr>3mm<7)t.-b;U7°l 2<D%f*Mb* KMfflfl 20 

StHS4 2a. 4 2btSf$n, *tf)ia*5 itfb 
- W\M T 1 2 eolfeSHlHfo*. T)V 5 A««OSW* 4 2 
ct:M?ntV^. b-h^Mn 2(Sffl!iSB4 2 a 

[004 5] 08(i. *«Bflfc:t5»t4llt6«i4 fcifiR^tt 
aSMfSlfciSLT^S. ^<7)jlJfi^J4T'{±. 
1 3 e Oftffifl!l£<ttllg5 2 at=fl§j££ft. ^flg5 2 a® 
T&Mi£T>l'$.-*7J*mmt5 2c(,zffif&2tLX^&. 
b- h ;q 7 1 2 tifflflg^ 5 2 aOKBSffiftCftttS ftT 

30 

[0046] 09ti. *f6flBt:*J»t4lfett«l5t:ffi*ft 

mcOXV y 1-6 2 ISfi-ft) ^Dit^lTU 

^c/)>t.';vb6 2(i. y^vtm (wmm, m& 
M) b LXi>£\.\ M&mizxy -y b6 2*mf &zb 

[0047] zoxoiz, *%,mz&uxu. vm&tt 

13b. 13c. 13d. 13e. 1 3 f cOftl<#a<?) 

v . ««]jl=. -y h <7)&m-j xtm-co^cDmmm 

i-5lz&if&fomfik (CPUjgjg) bigi-rt^S 
(««Jjl=. -y Ml) (i. * 1 fcjjr^J: 3 (c=flr 0 . 

eajs fc xvmmm4 tz&^xmg%mimwnL>titi. 

[0048] 

t«i ] 

50 
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1 0 0 


3 7 
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[0049] 

<cj:*u*. 9mmt<o'j?%<bi>-^tzws%mmb-t& 

ZblzJ:*) ftWj-- -y h fc#»t£*^<^*W«B± 

com® i *MHzmtt hzb ifx # . *»o . ^ft^gp . 

z b zwzx»Mim<7>mf%i5 xvtmsiwmmzm*: 
miz5mz&&z\biz£K)m^m&±mtz{m)>b?>z\b 

im&3:ikco&mik£i±frZ> Z b tfX'Z h . 
[0®^fS#^lftHB3 

[01 ] *»»«l8jWi:*4>'-b7v?InJ't 

[02] aionytTa-^^WcfflrtSiO^HSH-Cfc 

[H3] I22<?)1fjScO?#ai^---y h^tfe^^ffiHT-S) 

[04] &*cD&2JbL^-y hg?<50lffi!c$r^t. (A) (i 
^F®0. ( B ) It ( A ) CO A - Attfcft 3 ^Bi®0T'$) 

[05 ] *^BJ«0|IJfe^J 1 IZ{%& hUcoffitfi 
Sr^L. (A){^®0. (B) « (A) OA-A^tC 

»d«fBr®0TfcS. 

[06] *%pmmmm 2 izi% h bmymm 

Sr^L, ■ (A) (B)li(A)iT)A-AS[(: 
ftdttUriiieL (C) « (A) coB-BH^ P ^«Brffi 

0. (d> i*\z-bJU7mr&<?>m&mx'$3 2>. 

[07 ] *f6W)iat0!l3t=«4?^lin.y b^coffifc 
^tBL. (A)«T®0. (B) ii (A) COA-Amz 

feoMwmm. <c) « (a) coB-Bmzmommm 
0 . < d > it b - h / u 7$m®cr)mmmx'fo 5 . 

[08] *«BH<0ia!W4tett4?fr3]i--j, hgp<7)«)^ 
(A){i¥®0. (B) ti (A) OA-Aig(C 

^ajg»rM0. (C) « (A) OB-B^cffio«IBr® 
0. (D) tib-h^rftJMBOfltriaaT**. 
[09 ] *»BJ<0SQtffj5fc«*?«lx=. v h^cofll^ 
£tkL. ( A ) «J6EBrS0. ( B ) « ( A ) ^AgSOte 

^s»f®0. (o ti ( b ) *>c*asrc**. 
[^^i»W] 
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